S1. Details on the computational methodology
The density-functional theory calculations were performed using the VASP code.
1 Valence electrons were described by a plane-wave basis set (kinetic energy cutoff of approx. 20 Rydberg) and valence-core electron interactions by the projector augmented-wave (PAW) method. 2, 3 A 8×5×1 Monkhorst-Pack 4 -point grid was chosen and a Methfessel-Paxton occupation scheme with a broadening of 0.2eV was used. The metal was modelled by five layers of Au(111) atoms and the resulting unit cell was periodically repeated in all three directions. To exclude spurious interactions between subsequent slabs, a vacuum gap of >20 Å was introduced together with a dipole layer within that vacuum gap to compensate for the asymmetry of the slab. Geometry optimizations were performed using a damped molecular dynamics based scheme until forces fell below 0.01eV/Å. The convergence criterion for electronic relaxations was set to a maximum total energy change of
eV, which guarantees also a sufficient convergence of the unit cell's dipole moment. During geometry relaxations, the coordinates of the lower three gold layers were fixed (representing the bulk), while the upper two layers (representing the surface) were free to move. Further details regarding the applied computational methodology and the employed parameters are given in ref. [5] . Representations of the systems were generated using XCrysDen. 6 An isovalue of 0.0015 e/A³ was chosen for the LDOS plots and 0.01 a.u. for the orbital plots in Fig. S2 . however, change the absolute values of the adsorption energies. Considering the overall similarity of the chosen molecules, these changes are expected to be rather similar for each system.
To arrive at a spin-polarised electronic structure, we assumed initial magnetic moments of 1 B for all carbon atoms in the unit cell and 0 for the remaining atoms. An antiferromagnetic solution could not be found (using the initial guess of 1 B for the carbon atoms of one molecule and -1 B for the carbons of the other molecule). These test calculations converged to the spin-unpolarised solution without magnetization. We note that reducing the Methfessel-Paxton smearing from 0.2 eV to 0.00862 eV (100 K) gave the same magnetic moments for the systems with molecules 1 and 3, while for 2 a value of 0.78 B instead of the reported 1.55 B was found.
The bond lengths used to produce Fig. 3 and Fig. S4 were calculated considering the average values of equivalent bonds (ignoring the minor deviations due to the fact that, strictly speaking, no symmetryequivalent bonds exist in these molecules). In the adsorbed layers, averaging was done over both molecules in the unit cell.
S2. Dependence of the spin-splitting in the isolated molecule 1 on the chosen exchange-correlation functional.
It is well known that semi-local DFT calculations underestimate the gap of semiconductors, and hybrid functionals usually increase the gap compared to the semi-local result. 9 As discussed in the main text, 
